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UNITED STATES

THOMAS F. CROCKER, OF CHICAGO, ILLINOIS, ASSIGNOR, BY MESNE ASSIGNMENTS, T0
AUTOMATIC ELECTRIC INC, OF CHICAGO, ILLINOIS, A' CORPORATION OF DELA-

WARH.

WIRE CHIEF'S TEST CIRCUITS FOR TELEPHONE SYSTEMS, -

" Application filed December 9, 1925." Serial No. 74231,

This invention relates in' general to wire
ch'efs’ test cireuits for telephone systems;
~but is concerned more particularly with test-

automatic telephone systems. The object of

this invention, comprehensively stated, is'the

provision of revised and ‘mproved  testing
cirenits for the wire chief’s position, which
facilitate and promote’ speed ‘and’ accuracy
in the performance of the various tests to be
made by the wire chief: I

The performance of' the regular routine
tests of the subscr'bers’ lines is one of the
‘principal duties of the wire. chief. In:the
performance of these tests, the operation of
Ikeys is a considerable part of the labo# that
must be performed by the wwive chief in mak-
mig the various tests or in establishing test-
ing ‘connections .to subscribers’ lines. + To

establish & connection® with a subscriber’s.

line, or with a second subscriber’s line after

the comipletion of the testing of the first subt:
seriber’s line, it hag beéen necessary for the-

wire chief to operate asdiall'ng Jkey before

the necessary digits to establish’ the first or
the second connection could be dialled:: Ac- .
cording to a special feature:of this connec-
tion, the number of key operations that must:
" be performed to make the rognired tests on
lines has been reduced: by eliminat'ng the:

necessity of operatinga dialling key when a
néw. connection is desired. In this new test
cord,  the preparation:of the circuits for

‘dialling is automat’cally performed by relay -
opérations; which are initiated by tlie move: -

ment of the calling dévice from: ‘its normal
position. EERRER : o

. Another feature of this new testing circuit-
relates to a busy tone and the supervision
which is given to the wire chief when he has’
established -a connection "with a busy:sub:
scriber’s line. The' ¢ircuits are so; designed -

that the busy tone istheard by the wire chief

and ‘a supervisory lamp is lighted when'a

connection is established with 'a. busy. sub-

seriber’s line, and are so arranged: that the
supervisory lamp is extinguished and the:
busy tone 1s removed when the listening key !

in the test cord is thrown, making it pos-

sible for the wire chief to then listen to the

conversation of: thé busy' subscribers and
verify the busy condition of the line.

- Another feature of this invention pertaing
to a special supervisory arrangement, where-:

adgpted for use in-

by a connection having been established: 55

either with a subscriber’s substation or with

a_trouble man on a subscriber’s line; will not.
be. reledsed by the removal of the test cord . "
plug droni the outgo'ng ‘trunk:jack, super-
vision being had by means of a'supervisory 60
lamp individual to the outgoing:trunk: - With’
such an arrangement, the wire chief may. set
up‘connections with several trouble:men. or
subseribers’ lines, each over ‘a ‘different out-.
go'ng trunk from the wire chief’s position, 65
and may then perform the required’ tests on
any lineas is desired or requested by trouble
men. who may be making adjustments out on
the lines. " The connection of the test cord:
may be shifted from'one established connec: 70
tion to another by merely transferring the'
test ;plug from one truhk jack to the other
trunk jack. 0 o oo oo
Another minor feature  of this invention-

‘relates to the dual function‘of a certan relay:-75

in a trunk eircuit of the trunk:terminating:
at the wire chief’s position for general in-:
coming and " outgoing service  for the: wire:
chief. -~ This relay operates in series with a
condenser responsive to ringing current to 80
signal the wire chief on incoming calls and
is included in ‘the holding bridge independ-

ent of these condensers On“'outgomg calls.

In‘small telephone ‘systems; the. wire chief :
may be required to render special services; 85
such as'information and complaint service or:
act in the capacity of a so-called “zero” op-:
erator, in addition to performing the regular =
duties- of .a wire chief.” Accordingly, in this
invention is included a new and improved: o

-single ending cord circuit especially designed . -

for nse'in conjunction with the telephone set -
of the- wire chief’s: testing ‘equipment, by-
which an incoming call from one subscriber
may be extended by the wire chief to another 95
desired subscriber’s line.. ~ o
These various features and other features,
not specally ‘mentioned, will be"described
more in ‘detail in the following specification
in’ connection with the explanation of the. 100
operation-of the various circuits which dre
described ‘with the aid of ‘the accompanying -
drawings. = ‘ R
Referring now to the' drawings ‘compris-~
ing Figs. 1-7, inclusive, there ‘is: shown by 105
means of the usual circuit diagrams; the test-
ing equipment, the trunk circuits of the

various kinds: of trunks terminating at the



10

15

20

25

“the transmitter T, receiver R, calling device
S, and certain relays. having special func-

30
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2

wire chief’s position, and sufficient a¥1xiliary"
“apparatus that is brought into play in mak--

ing various tests to clearly describe the fea-
tures and utility of the invention. The
drawings are to be placed with their corre-

sponding  lines in alignment, in the order-

shown in the diagram, Fig. 7. In Fig.1, are
shown the test circuits proper and the neces-
sary- auxiliary apparatus associated - there-
with. In Figs. 2, 4, and 5 are shown three
trunks with ther individual trunk circuits

“terminating at the wire chief’s position. Fig.

8 ' shows the circuits of three vautomafgic
switches, known, respectively, as a test lis-
tributor; a test connector, and a rotary line

switch, which is individual to the subseri- -
ber’s line to the automatic substation A. In
: individual primary line switch. Individual

Fig. 6 is shown-the special single-ending cord

to be used in connection with the wire chief’s

telephone set shown in Fig. 1. - A trunk ter-
minating at the wire chief’s. position with

‘which the gingle ending cord SC is: to be

used, is also shown in Fig. 6.« .~ =«
The wire chief’s testing equipment proper

consists of a telephone set TS and the test

cord C, Fig. 1. The telephone set includes

tions that will be “described subsequently.
The test cord is equipped with the usual keys
which, in being operated, perform functions

‘or prepare the circuits for making the var-
ious tests as is known tothose skilled in the
art. Several special relays asociated with

the test cord have special functions peculiar
to this invention and will be described later.

The trunk comprising conductors 221-224,
inclusive, terminating in the jack J?% Fig. 2,

is one of a group of trunks terminating at

the wire chief’s position, each of which is
permanently connected to a test:-distributor,

such/as TD, Fig. 8.- Connections to the sub-

45

424, terminating in the jack J*, Fig. 4, is:

50

66

6

65

seribers’ lines for general routine testing are-

established = over. this trunk: or a. similar

trunk.s

The trunk comprising conductors 423 and

permanently. connected to an individual line

switch, which may be similar:to: the line:
switch, LS, shown in: Fig. 3. . This trunk is -
also accessible in the connector bank contacts .

433 and 434 or multiples thereof. This

trunk is individual to the wire:-chief’s posi-:

tion:and is used for general incoming or out-
going service to or from the wire chief.
“The trunk comprising conductors 523-525,

inclusive, terminating at the wire chief’s -

position in the jack J°, Fig. 5, is one of sev-
eral trunk lines accesible in a certain level of
bank contacts of a certain group of selectors.
The code number for establishing a connec-
tion over this trunk ismot listed in the gener-
al ‘directory, this trunk being reserved for
use by trouble men: who may be out in-the

field testing ‘the subscribers’ lines and who

1,691,269

wish to establish communication Wiﬂl the

wire chief. :
The test distributor TD, shown in Fig. 3,
mechanically is of the Strowger step-by-step

type, having ten horizontal rows or levels of

bank contacts, and is responsive to two digits
to move its wipers in a vertical and in a ro-
tary motion. The test connector TC also is

mechanically of a Strowger step-by-step ver-
tical and rotary type, functioning in response.
‘to two digits dialled by the wire chief to

raise its wipers and. then rotate them into

‘engagement with the corresponding bank
_contacts at which a subscriber’s line such as

the line comprising conductors 391 and 392
terminates. = ‘

Each subscriber’s line terminates in an

to the subseriber’s line to substation A is the
line switch LS which is of the rotary type

whose wipers have no normal position and

rotate in a forward direction only, by means
of which a connection to an idle switch for
an outgoing call may be established. The
substation A is of the usual automatic type

70

1

80

85

90

having the usual talking instrumentalitics .

and the calling device S’. ‘

The single ending cord SC, shown in Fig.
6. is permanently associated with the wire
chief’s telephone set TS by the conductors
21’94/, inclusive, 26’ and 27". This cord ter-
minates at one end in the answering plug P°
and is permanently connected to an individ-
ual line switch which also may be of the ro-

tary type similar to the line switch LS shown

in Fig. 8. - This cord is provided with a dial-

95

100

ling key and a talking key and special relays; -

‘having functions that will be described later.

The trunk, comprising conductors 671-673,

‘inclusive, and terminating at the wire chief’s

position in-the jack J°, is one of a group of
similar trunks accessible in the bank con-
tacts of a certain group: of selectors. The
code number for establishing a connection to
the wire chief over this trunk .is listed in
the general directory and may be used by
the local subscriber for establishing connec-

“tions to the wire chief’s position for such

special service, as may be assigned.

A detailed - description of. the trunking

between the test switches is thought to be
unnecessary. - From the foregoing, however,
it ig evident that a 10,000 line capacity sys-
tem requiring the dialling of four digits to
establish a connection has been assumed.

_There will -be 100 groups ~of  connector

switches, and as’ a tester connector is pro-

‘vided in each of these groups, there will be

100 test connectors. Furthermore, since the
test distributors have 100 contact sets and
are directively controlled in both their verti-

“cal and rotary movements, all of these test
- connectors may be reached by way of the.
- test - distributors without any- intervening

switches. -

105

110

120

130
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- With. this: general ‘description of the tele-

phone system which has been chosen forde-

seribing the utility and the operation of the
various features of the invention, the opera-

tion of the circuits may now be explained

in detail. For this purpose, it will first be-

assumed that the wire chief wishes to estab-
lish a connection with the line of substation
A for the purpose of performing the usual
routine tests on this line. The: wire chief
first inserts the plug P’ of the test cord C
into the jack of a trunk to an idle test dis-
tributor. For the sake of simplicity, a sin-

gle position” wire chief’s test desk ‘has' been

assumed and it has also been assumied that

the distributors accessible at the wire chief’s

desk are individual thereto’ : S
When the plug P’ is inserted into the jack

J%, assuming the trunk terminating in thig’
'+ jack is-idle and is the one

selected for use
by the wire chief, contacts 218 are closed,
thereby closing a circuit which may be traced
from ground by way. of the closed Springs
218, through the winding of relay - 204,

through the resistance 217 to battery. . Re- -

~lay 204 operates and prepares a point in the

30

35

40

<
N7

6O

operating. circuit: for: operating suceecding

switches at armature 214, and prepares. a .
holding circuit for itself which includes the:

winding- of relay 203 at armature 215. - Re-
lay 203 is not operated at this time by rea-

-son of the ground on both ends of its Ywind-

ing. -Another result 'of the Insertion of plug
P” into jack J* is. the establishment of a
circuit which may be traced -from ground
by way of armature 38 and the resting con-
tact, resistance 41, closed contacts 55, closed
contacts 57, ‘closed contacts 52, sleeve of

plug P’ sleeve of jack J2, through the wind--

ing of relay 201, through the upper wind-
ing of relay 202 to battery. Due to the re-
sistance 41, the current flow at ‘this time

through relay 202 is insufficient to cause itss
operation. Relay 201 15 energized, howevery .
and by the operation of its armatires 208

and 208, the tip and ring. conductors con-

nected to the jack J?, ave disconnected from-
the operating circuit at the normally closed
springs controlled by these armatures, and
-are connected to the' testing conductors 223

and 224 at the working ‘contacts’ of ‘these
armatures, respectively. A point in the
supervisory cireuit of the Tamp ‘L* is ‘also
opened ab the resting contact of armature
206. At armature 207 and its working con-
tact. - bridge is placed across the operating
conductors 221 and 229.
by closed for the line. relays 302 and 303
of the test distributor TD which may-be
traced from ground through the winding-of
the line relay 302, normally

controlled by armature 315, conductor 921,

armature 207 and its working countact; nor-

mally closed springs controlled by armature
210, working contact and armature 214, con-

- establishing 2 civeait from

relay 201, and at the working
“armature a eireuit

~designated REV, and all:t
“paratusto the left of thig

Ao eirenit is there-.

closed contacts

leasing its armatures

ductor 222, normally closed  springs con-.

trolled by armature 316, through the wind-
ing of the line relay 303 to battery. . Relay
803 operates and closes a-cireuit for the ro-
lease relay 804 at armutuve 319, and pre-
pares the impulse repeating
described later; at urmiature 520; Relay 802
operates.and closes an altei

“citculty tobe

atecireuit: for

3

70

the release relay 804 ub armature 318, The

operation. of-armature 317 has no utility

at - this:- time. Release relay 304 operates’
and preparves the cireuit for the operating’.

magnets’ of the switch ot avimature 321 and

its working contact, and prepares the emer:.

glzing circuits for relays 307 and 309, to be
described | later,
working contact. T ‘
- The foregoing “operations all take place
responsive to the insertion of the plug- ¥’
into the jack J* The civcuits are now pre-
pared.to receive the impulses prodiced by
the movement of the cailing device: S, wwhen
the wire chief dials the . properdigits;

_When the calling device § is moved. froni:

its normal pesition by the setting operation
of the dial, springs 19 are closed, thereby
ground at these

springs, throug

cord circuit from ground by ‘way of the
working contact at armature 14 through the
winding of slow acting relay 32 to battery.

The operations of armatures 13 and 15 per-.

forms'no function at this tivae; provided the

talking key in'the cord civcuit C is not.
Relay 32 op<
g circuit by
and the polar-

operated, as will be assumed
eratesand prepares o dialii
bridging the calling device
ized reiny 5 across the tip an
ductors of the test cord at aimy:

v
1

ground potential is remotved
conductor, thereby openir

om the sleeve

v is. clog
acting relay 31, the latter cir

contacts 58.  Relay 31 operates and at the

resting contacts of armatures 85 and 80

reversing key,

disconnects the springs of t}
i ainmgiap-

and ring conductors of the

the working  contacts of ] wtuves
places o shunt around srmat 139,
Cthe parneaa 6 ‘hiel 111 hotex ; i
thie purpose of which will be exy sub-
sequently. <At present, the operati £oar-

mature 34 has no utility: The purpose of
the resistatice 42 is to prevent the lighting
of ‘the lamp Lt at this time. '

As soon as the civeuit of
opened, this relay de 1

roizes and by re-
206 and 208 the tip

and ring conductors of the jack J* are again

connected to the operating’ conductors 291

ab armature 332 and its

h the. winding of the slow.
acting relay 4'to battery.  Relay 4 operates
and cleses’ a circuit for relay 32 in the test

dring con-.
: ‘ ures 37 and
39,5 At the resting contact of ‘armatuie 38,

the circuit for

it including:

cheltip:
foandoat

75

-80

85

90
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and 922, respectively. The release of arma-.

ture 207 opens the initial bridge across the
operating conductors 221 and 222, so tha
the circuit for the line relays 302 and 303

now. includes normally closed contacts con-

trolled by armatures 206 and 208; tip and
ring of jack J2, tip and ring of plug ¥,
contacts-51 and 52, armatures 37 and 89 and
their working contacts in multiple with ar-
matures 35 and 36 and- their working con-
tacts, respectively, polarized relay 5 shunted
by the resistance 18, and the calling device 3.
The direction. of the current flow in the
polarized relay 5 at this time, however, is in
such a direction as not to cause its operation.

The relay operations described in the 1m-

mediate foregoing paragraphs take place:

responsive to the setting operation of the

calling device. After the setting operation,:
- the calling device is allowed to return to.
normal, thereby producing circuit interrap:

tions or impulses, the number of such im-
pulses corresponding to the digit at which

the calling device was set, thus causing @
~corresponding number of deenergizations of

the relays 302 and 303 in the test distributor.
The first time the line relay 303 deenergizes,
a cireuit is closed which may be traced from
ground at the armature 319 and its resting
contact, armature 321 and its working con-

tact, normally closed springs 339 through the.

winding of the slow acting series relay 3085,
through the winding of the vertical magnet
311.to battery. Vertical magnet 311 oper-
ates and raises the wipers 341-346, inclusive,
opposite the first level of bank-contacts, at
the same time permitting the: closure of the
off normal contacts 339’ and:opening the
Series relay - 805 energizes

time the line relay 803 deenergizes, impulses
of current are received by the vertical mag-

net over a circuit-similar to the initial cir-

cuit, except that it now includes closed con-

tacts 8397 and armature 323 and its working.
contact, excluding contacts 339.  Due to the:
slow acting characteristic’ of series. relay
305, this relay remains operated during the
sending of the remaining impulses of this-

digit. Each time the vertical magnet re-
celves an impulse it operates to raise
switch wipers opposite the next level

this manner, the ipers 341—346 ave ele-

wvated step by step until they stand epposite
“the level of bank contacts corresponding to

the first digit dialled by the wire chief. At
the termination of the impulses of the first

digit, relay 805 deenergizes and prepares:a
cireuwit for the rotary magnet 312 at arma-

ture 828 and its resting contact.
‘When the calling device returns to normal
after the dialling of the first digit, springs

19 are again opened, thereby opening the
circuit of the slow acting relay 4.
4 deenergizes and by releasing its armature

Relay

‘ing conductors 221 and

the
In-

14 opens the: circuit for the slow acting re-.
lay 32, . Relay 32 deenergizes. By releas-

_ing its armatures 37 and 39, the ponts at

which = the “calling device was  initially
bridged across the tip and ving conductors
of the test cord are opensd:  Iowever; the-
bridge consisting of the calling device and
the relay 5 and resistance 18 in parallel is.

‘gtill maintained across- the tip and ring

conductors at armatures 35 and 36. By the
release of armature '88, ground is replaced
on the sleeve conductor at-the resting con-
tact, and- the circuit-of the slow acting relay
31 is opened at the working contact of this.
armature. Relay 201 is energized and again
places the holding bridge across the operat-
d. 2292 at armature 207,
and again connects the tip and ring of jack.
32 to the test conductors 223 and 224 at
armatures 206 and 208, rvespectively.
Shortly after the deenergization of relay.
32, which opens the circuit of the slow act-
ing relay 81, relay 31 deenergizes and opens
the bridge including the calling device -
across the tip and ring conductors of the
test’ cord 'C at armatures 35 and 30. By

75

80

85

90

reason of the slow acting characteristic of.

relay 31, this bridge is not opened, however,
intil atter velay 201 has operated to replace
the holding bridge across the operating con-.
ductor at armature 207, and maintain the:
test distributor in an-operated position.
The wire chief may now dial the: second
digit of the desired number. When the call-
ing device S has moved off normal, the opera-
tions concerning relay 4, relay 32, velay 31,
and velay 201 take place in the manner de-
scribed-previously. Relays 302 and 303 again
deenergize a number of times corresponding
to the digit dialled. At each deencrgiza-
tion of relay 303, an impulse of current is
transmitted to the rotary magret over a CIr-;
cuit which may be. traced irom ground by

- way of armature 819 and its resting con-

tact, armature 821 and its working contact,
springs 3397, armatures 323 and its resting
contact, resting contact and armature’ 381,
armature 384 and its resting contact, through
the winding of the rTotary magnet 312 to

battery. In response to the impulses of cur-

vent transmitted to the rotary magnet 312,
) 2

switch wipers 841-846, inclusive, are rotated -

_step. by step into engagement with the set
‘ot bank contacts corresponding to the digit

dialled. The siow acting relay 306 energizes
in multiple with the rotary magnet 312 and
is ‘maintained energized due to the slow
acting characteristics thronghout the entire
rotary movement. In operating, relay 306
closes & circuit for the slow acting relay
307, which may be traced from ground by
way of the working contact and armature-
399, resting contact and armature 333, arma-
ture 825 and its working  contact, through
the winding of relay 307 to battery. Relay

95

100

105

110

115.

120

125
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807 operates and prepares the initial energiz- ized relay 5, causing this relay to operate.
ing: eircuit for the switching velay. 809" at - Ag a result of the ‘operation’of-relay. 5,:the
armature: 328, and- disconnects: the: heavy: “busy tone circuit.is closed at:armature 16 and ;. -
testing conductors ;293 rand. 224 from the the working: contact which may be traced: :
wipers 341 and 346 at armatures: 326 and " from:the busy machine B, working contact 1o
330, respectively. -Armature 824 of relay. and. armature 16 ‘through the. uppermost: ;.
806 and - armature 327 of .relay 307 ‘have - winding of the -induction: coil M, through . -
no utility at present.  When ‘the dial S . the receiver R; resting:-contact; and arma- /.
again returns to normal at the termination ture 15, 1t being. remembered the relay .4 ..

‘of the sending of the impulses of the:sec- ‘deenergizes when the icalling: device: returns. 15
ond digit, the operations concerming relay * to normal; resting contact and-armature 125
4, relay 32, relay 31, and relay 201 take place - conderiser 29, armature 9 and theresting con- :;

~as described hereinbefore; and: the line re-tact to ground.. At Aarmature 17 and:the
lays 802 and 303 are agiin maintained en- working contact a ‘holding circuit is closed -
ergized. - After an interval, relay 806 de- for relay. 32 which includes contacts 59;:.g9
energizes and releases its armatures. < It'may working contact and-armature 34, and-re- . .~
be assumed that other operators have access sistance 42. The deenergization of relay 82,

“to the test: connectors by way of test dis- < which :would “ordinarily take place.a short ;-
tributors similar to test distributors in- ‘timeafter the release of relay, 4, is thereby. .
dividual-to the wire chief and having their' prevented. ‘The operation of armature 17. g5

bank contacts multiplied ' thereto..: If the also.closes a circuit for the lamp L, which 71" oz

test connector TC is-busy at this'time, i. e, - includes: normally ‘closed contacts:-59.  The,:

is in usein some other connection by some lighting of the lamp L. and the.busy tone

other operator; ground potential will ‘be heard in the wire chief’s receivor indicates to . .

present on the bank contact 353, since relays the-wire chief that the test-connector TC, in- gg

361 and 362 will be in an operated position.. dividual to the group terminating. the line: . & .

Then, after the release of relay 806, a'cir- - to substation: A, ’is DUSY. e L

cuit i closed extending. from’ithe ground — While it is possible for ‘the wire chief to'

by sway:of working:contact and armature -iait-on the line until‘the test connector TC. -

368, bank: contact 853, private test wiper 343, becomes idle, he will-in all probability. re- g5

armature 336 and resting contact, ‘winding . move the plug P’ from the jack J2 and re-: .

of busy relay 808, and through the wind- insert: the plug into. the. jack .of another ..

_Ing of the slow ‘acting relay 307 to:battery. trunk in preparation: for testing lines: in..:
When relay 306 is in anoperated position; - some other hundreds group:, When: the plug. .
ground - potential is maintained on both P’ .is. removed from the Jack - J2, direct 100
terminals of the winding of relay 808, - Busy -ground is removed from the upper terminal .
relay 308 is prevented from operating until of the winding of relay 204 by the separa- ..
the release of slow: acting ‘relay -306 -but tion of icontacts 218, thereby permitting the
operates before relay 82 in: the test cord has: operation of telay 203 over a. circuit from. ...
had time to fall back. - By the release of slow .ground " through ':the - winding. ‘of relay o5
acting relay 306 this ground potential is- 203, working contact’ and .armature’ 215, .

‘removed from the upper terminal of relay -through the winding of ‘relay 204, resist-: .
308 Relay 308 is then permitted to energize ance. 217 to ‘battery, at ‘the. same time

- over the previously traced.civeuit; assuming maintaining  relay 204 operated.  Relay;..
the test connector TC is busy, at the same - 203 energizes -and - places a holding bridge 119

“time maintaining relay ‘807 in an operated ‘across the operating conductors 222 and 991 .
position. - In operating, relay 308 opens a at armature 211. The ‘operation of arma-: '
point in the initial energizing circuit of re- ‘tures 212 and 213 ‘performs no useful func:::
lay 309 at armature 833, opens the.circuit tionrat this time. . Removing the plug P/
of the rotary magnet 812 at armature 831, from the Jack J2-also opens the circult of {5
and closes a circuit for the reversing relay: rvelay 201.: Relay 201 releases and restores.
301 at-armature 3832. - Any further actuation- its ‘armatures to normal, ‘removing the inis
of the calling device would not effect further tial bridge at-armature:207. - .o .0
operations since the:ecircuit  of the rotary . At a later time the wire chief may . re-
magnet is opén-ab armature 331, Relay 306" sume the testing of linesin the first one hun-ig9¢
would be energized, operating its armature “dred‘group and he may veinsert-the plug Pt - .
825, but since armature 333 is operated; re-- into the jack J2 . By the closure of springs - ‘
lay 308 is not short cireuited. Thus, as long 218 direct ground 1sagain placed on.the :
as ground remains on the contact 353, busy: upper. terminal of relay 204 again short cir- ..
relay 308 will be'maintained operated.” . " cuiting relay -203. - Relay 203" deenergizes: 125

- Relay 801 energizes over the previously and-opens the holding bridge at armature -
traced circuit, and by the operation of its 211.. Relay 201 again energizes and..closes :
armatures 315 and 316 reverses the:direc- the bridge at. armature: 207 and again oper- .
tion of: current flow over the operating con- ‘atesarmatures 206 and 208.! Due to the short. .
ductors 221 and 222 and through the polar-: circuiting: of relay 203 at: this-time, this re- 130
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clay: ssufheé a slow actingicharacteristic’ and
: therefore does not deenergize and open the

bridge at armature 211 until the “initial
bridge has been closed at armature 207.
When “the test connector becomes: idle,

‘which may have taken place before, or may.

take place after the plug P* is reingerted
into the jack J?,
from the test contact 353.. The removal of
ground: from test contact 353 opens the cix-

“cuit for relay 308 and relay 307.. Relay 308:
de-eniergizes and opens a circuit for the re-

versing relay 301 at armature 332, causing
relay 301 to deenergize, and closes the:ini-

tial ‘energizing circuit for the wiper switch-

ing relay 309 at armature 333 and the rest-

" ing’ contact, which may be traced - from

ground by way of the working contact and
armature 822, resting contact and armature
333, armature 325 and the vesting contact,
armature ~328 and  the working - contact,
through the winding of relay 309 to battery.
Relay 309 operates and opens another point
in the éircuit of the rotary magnet at arma-
ture 834, establishing a locking circuit for
itself at armature 337 indépendent of arma-
tures 333, 325, and 828; prepares the circuit
for testing the subscriber’s line for the busy:

or idle condition: described more ‘in : detail

later at armature 335; opens the test con-
nector test circuit at armature 336; and
closes the impulse repeating circuit for the
test:connector TC at armature 338, this cir-

- cuit including armatures 338 and 320, wipers
344 and 345, bank contacts 354 and 355, and

the upper and lower windings of the line
relay 361. ~Line relay 361 operates, closing &
cirenit for the release relay 362 at armature
367, Relay 362 operates and places ground
potential on the test contact 353 at armature

368 to guard this test connector against being.

seized by some other test distributor, and pre-
‘pares the circuit for the vertical magnet 365
at armature 369.. Tt isunderstood, of course;
that had the test conector TC been idle ni-
tially, the busy relay.308 would not have op-
erated and the wiper switching relay 809
would have operated immediately following
‘the .deenergization of the slow "acting relay
306, with the same results as described above.

As a result of the deenergization of relay
301, direction of current flow over the oper-

ating conductors 221 and 222 s reversed.

back to normal; thereby causing the release
of the polarized relay 5, assuming that the
test plug P’ isin jack J% Reléase of arma-
ture 16 disconnects the busy tone and the re-

lease of armature 17 opens the holding. cir--

cnit for relay 32 and causes the extinguish=
ing of the lamp L~ The deenergization of re-
lay 32 causes the deenergization. of relay 31,

both relays releasing their. armatures, with-

the result-as described previously. The re-
‘moval of the busy tone and the extinguish-
ing of the lamp L* gives the wire chief in-

ground potential is removed-

1,260

dicrtion” that the test connector has: been

seized :and that he may resume dialling. the - v

remaining digits of the required number.

“Responsive to the impulses produced by =
70

_dialling the third digit, the line relays 302
and 303 again deenergize correspondingly.

Relays 306 and 307 are operated as pre-.
viously described, but perform no:useful -

. 4
av

function at this time. The circuit of the line
relay 361, however, is opened each time the
Carmature 820 falls back. - Therefore, relay
361 deenergizes in  synchronism’ ;

with the -

deenergizations of the line relay 303." The

" first- time relay 361 deenergizes, an impulse
of current is: transmitted. to the vertical
‘magnet 863 over a. circuit which may .be
traced  from ground by way of armature
367 and the resting contact, armature 369
and the  working contact, normally closed
‘springs “372 ‘through the winding of  the

80

85.

series relay 363, through the winding of the. -

vertical magnet 865 to battery. In response

to this energization of the vertical magnet.
865, wipers 374—876 are raised opposite the.

first lovel of bank contacts. = At the same
time. contacte 872 are opened and - contacts
873 are permitted to close.  The series relay

363 operates and prepares a circuit for the -
remaining impulses to the vertical magnet .

2t armature 370 and the working contact.
. The remaining impulses to the vertical
~magnet now traverse a path similar to the

path of the initial impulse, except that now.
“contacts 373 and armature 370 and the work-

ing contact are included and contacts 372
~are excluded. Due to its slow acting char
- acteristics, relay 863 remains in an operate
“position during the transmission® of ih
series of impulses.
~ pulses, the switch wipers 874-876, inclusive,
are raised step by step until they are opposite

the level of bank contacts corresponding to
. the third digit dialled by the wire chief.

At the termination of the dialling of the
third digit, series relay 363 deenergizes:and
prepares a circult. for the -rotary magnet

366 at armature 370 and the resting contact..

- The wire chief may immediately dial the
fourth digit or last digit of the number of
the desired line. - In response to the impulses

produced by the dialling of the fourth digit, -

line relay 803 is again deenergized a corre-
sponding number of times. Each deener-
_ gization of relay 808 causes a deenergization
‘of the Jine relay 861. Kach time armature

- 867 releases, an impulse of current is trans-
mitted from ground by way of the armature.

DYIeY

367 and the resting contact, armature
and the working contact, contacts 878, arma-
“ture 370 and the resting contact, through the
“winding of the rotary magnet 366 to battery.
In response thereto, the wipers 374-—376 are
rotated into engagement with the set of banl
‘contacts terminating. the line to substation
A, If the line to substation A is busy at

1In vesponse to these im-
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this time, ground potential will be present
on ‘the private test contact 378 according
to the well known method of marking a busy
line. As previously described, slow acting
relays 3

At armature 824 a point
in the testing civeuit.of the subscriber’s line
is held open and at. armature 327 another
point in this circuit is closed. The testing
conductors 528 and 324 ave also maintained
disconnected from . the wipers: 341 and 846

at armatures 326 and 3830, respectively. At

the termination of the impulses of the final
digit, velay 306 deenergizes and, assuming
the line to substation A is husy, a circuit 1s
closed from the ground potential on bank
contact. 378, wiper 875, bank contact 352,
wiper . 342, armature 335 and the working
contact, working. contact and.armature 327,
armature 824 and . the resting contact,
through the winding of the reversing relay
301 to battery. Relay 301 operates and
reverses the.direction of current flow over
the operating conductors 221 and 292, as

-deseribed previously, and prepares & hold-
ing cireuit for itgelf at armature 314 and the

working contact. Shortly after the release
of relay 306, relay 807 deencrgizes and per-

mits the closure of the contacts controlled

by armature 327, therchy completing the
holding cirenit for the revevsing relay 301,
which circuit is similar fo the initial ¢ircuik
for this relay except that it includes arma-
ture 314 and the working contact and ex-
cludes armatures 324 and 397.

The reversal of the direction of current
flow over the operating conductors again
canses the operaticn of the polarized relay
5, which functions to connect the busy tons
to the receiver cireunit and causes the lighting
of the lamp L at the same time preventing

the release of the relays 32 and 31. The

Lighting of the lamp I and the audible husy
tone indicate to the wire chief that a busy
condition exists on the line with which he
wishes connection. This busy condition may
cither be due to an established connection
between this substation and some other sub-
station, or it may be a false busy condition
caused by any one of several conditions; such
as a short circuit on the line or the groiinding
of a conductor of the line, , )

The next duty of the wire chief, is to
werity -this busy condition, ‘which he does
by throwing the listening key, designated
TALIK, and listening for conversation. By

the closure of contacts 53 and 56, conductors

21 and 23 are connected across the tip and
ring conductors of the test cord C, respec-
tively. The separation of gprines 59 opens
the holding circuit for relay 82..and also
opens a circuit for the lamp L. Relay 32
therefore deenergizes; opening the cireuit of
relay 31 which in' turn deenergizes shortly
thereafter. By the closure of springs 56,

306 and 507 are energized during the K
“impulsing periods.

7

svhich: cauiges. .the separation of springs 55,

a circuit is again established for 1:é1ay,201, :

which may be. traced from ground by way

of armature 13 .and the . resting contact,

through the slow acting relay 3, normally
closed - contacts. controlled by - armature S,
conductor 22, closed contacts 56, contacts 57,

contacts 52, sleeve of plug P’, sleeve of jack

J* through the winding of relay 201, and

-through the upper winding. of relay 202 to

battery.. The resistance of the winding of
relay 3 is approximately -the same .as the
value of the resistance 41, Again relay-202
is not operated, but relay 201 is energized,
operating its avmatures 206 and 208, as pre-
viously described, and establishing a hold-
ing bridge at armature 207, for maintaining
the' succeeding automatic switches, namely,
the test digtributor TD and. test connector
TC, in an operated. position.- The: deener-
gization-of relay 31 which followed the re-
lease of relay 82 disconnects . the bridge in-
cluding the calling device S and relay. 5.
Relay 8 operates over the above traced cir-
cuit and opens the receiver circuit at arma-
ture 12 and closes the cireuit for relay 2 at
armature 11.  Relay 2 operates and closes a
new circuit for relay. 201 at armature 8 and
the working contact: by disconnecting the
ground through the winding of slow. acting
relay 8 and substituting therefor ground
through its own winding, = The resistance of
the winding of welay 2 is substantially the
same s the value of resistance 41. T hus;,
the value of the ¢urrent flow through the re-
lay 201 still is maintained insufficient to
cause the operation of relay 202, At arma-
tures 7 and 9, the telephone set is connected
across the conductors 21 and 93, connected
to the tip and ring conductors of the test
cord . C, respectively, the receiver cireunit
Iy being closed when the slow. acting
relay 8 deenergizes and r
12.- By holding the receiver circuit open at
armature 12 a short time after the operation
of relay 2, condenser 29 is given sufficient
time to. become charged to the potential
existing ‘across the lines so that when the
receiving circuit is finally. closed, no annoy-
ing clicks will be heard in the receiver, ‘Thig
arrangenient for preventing clicks-in the re-

3
FaH

Ceive 1 keys. are thrown, is more fully
described in the inventor’s.copending appli-

cation, Herial No. 53,025, filed August 28,
925 o SR

- Since the telephone set is now conneated
across the tip and ring conductors of the fest
cord C, the wire chief will hear the talking
of the subscribers engaged in conversation
if'the line is busy, due to an established con-
nection. Tt may be assumed that the wire
chief hears conversation. The wire chief
may then either wait until the conversation
has ceased.and the subscribers have replaced

their receivers and then commence the per- 12
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formance of the tests which are to be made
on the line, or he may withdraw the plug
P’ from the jack J* and release the connec-
tion to the subscriber’s line by depressing
key K as will be described subsequently. It
is “assumed that the former ‘procedure is
chosen. ~ RN R ,
As soon ‘as the line of substation A be-
comes idle,-and the receiver therveat is re-

placed, the direct current bridge across the

" {ine conductors 391 and 892 to which the test

0
<t

50

40

b

6y

69

conductors 223 and 224 are connected is
opened, and the ground potential is removed
from the private bank contact 378. Asg oa

- vegult, the circuit for the reversing relay 801

3 e ] 1
is opened. Telay 301 deenergizes anc Te-
verses the enrrent supply ¢onnections to con-

" ductors 221 and 292 back to normal and ab

armature 314 and the resting contact closes
a circuit which may be traced from ground

by way of the working contact and arma-

ture 317, resting contact and armature 314
. 2 = ol

springs controlled by armature 327, work-
ing contact and armature 335, wiper 844,
private test contact 352, wiper 375, private
test contact 878, through the winding of the
bridge cut-off relay 382 of the line switch
LS, interrupter springs 289, through the
winding of magnet 383 to battery. - The re-
sistance of relay 382 is sufficiently high to
prevent the operation of magnet 383 af this
time. Relay 382 operates, however, and, due
to a mechanical interlocking arrangement

between relay 382 and relay 381, the arma-

tures of relay 382 are permitted to break
contact with their resting contacts but are

ot permitted - to make contact with their

working - contacts. Thus, the line condue-
tors 391 and 892 are disconnected from their
normal battery and ground connections.
Test contact 378, and the test contacts multi-
ply connected thereto, are again at ground
potential to prevent the line to substation
A from being connected to by some other
connector. When the wire chief is ready,
he may commence the performance of the
required tests on the subscriber’s line. .

If the line to substation A had been idle
at the time the test connector wipers 874—
376, inclusive, were rotated into engagement
with the bank contacts 377-879, inclusive,
the - reversing relay would not have been
operated and relay 382 of the line switch
LS would have operated immediately fol-
lowing the deenergization of relay 307 of
the test distributor TD. The wire chief
would have received no busy signals and
would have then been able to commence the
testing operations immediately. ;

* Had the wire chief Heard no conversation
after the listening key had been thrown,
having heen given the busy signals, he would
have assumed that the busy condition was

false and would have proceeded to make the-
necessary tests to-determine the nature of

1,691,269

this- false busy condition and then make
the necessary report or send a trouble man
out to locate the trouble, according to the
practice of the telephone company.

In such a case, if he wishes, he may with-

draw the plug of the test cord from the jack

without releasing the connection to the line
in trouble. To describe the operations
under such procedure, it will be assumed
that the busy test was false, and after test-

ing the nature of the trouble in the well

known manner, the wire chief removes the
plug P’ from the jack J*. ~As previously de-
scribed, withdrawing the plug P’ from-the

jack J* permits relay 203 to operate in series

with velay 204, and causes the deenergiza-
tion of relay 201. By the operation of relay

Y0

15

80

9203, a holding bridge is placed across the .

¢perating conductors 221 and 222 at arma-
ture 211 and its working contact; ground
potential is placed on the heavy testing con-
ductor 228 at armature 212 and its working
contact; and battery is placed on the heavy
testing conductor 224 at armature 213 and

its working contact through the lower wind-

ing of relay 202. Since it has been assumed
that the called line tested busy, the existing
trouble must either be a short circuit across
the line conductors or a ground on the
negative side. Relay 202, therefore, oper-
ates over its lower winding as soon as arma-
tures 212 and 218 are operated. Relay 202,
in operating, closes a circuit for the super-

visory lamp L2, which may be traced from.
b

ground by way of armature 212 and its
vorking contact, armature 206 and its rest-
ing contact, armature 209 and its working
contact, through the lamp L& to battery.

85

90

95

100

The operation of armature 210 performs no

useful function at this time. Aslong as the
trouble on the line of substation A exists,
lamp L2 will be lighted: During this time,
the wire chief may test other lines In some
other hundred group or perform other duties
as-he chooses. L C .

As soon as the trouble on the line is re-
moved, the circuit of relay 202 is opened.
In deenergizing, relay 202 opens the cir-
cuit of lamp L2 The extinguishing of the
lamp L2 indicates to the wire chief that the
trouble has been removed, whereupon he
may resume the testing of the line when he
is ready. , o , '

This~ invention is not particularly con-
cerned with the performance of any new
tosts. It is, therefore, thought that a cur-
sory explanation of the various keys shown

and their functicns will suffice. Only a few.

of the more common keys have been shown,
but it-is understood that the test cord may
be provided: with other key arrangements
for performing other tests, as required. The
connector release key; designated CONN
RLSE, is provided for releasing the test
connector without releasing the preceding

110
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test distributor. When the CONN- RLSE
key is thrown, battery through a resistance
is placed on the tip conductor at contacts
60, and. ground is removed from the sleeve.
conductor at contacts 52. Relay 201 is there-
by caused to deenergize and connects the tip
and ring of the jack J2 to the operating
conductors 221 and 222, and removes the
holding bridge at armature 207. These oper-

ations open the circuit for the line relay: «

303 of the test distributor TD which deener-
gizes and opens the circuit of the line relay
361 of the test connector TC at armature
320.  Relay 802 remains energized, however,
over a circuit which may be traced from
ground .through. the winding of relay 302,
normally closed contacts controlled by arma-
ture 315, conductors 221, normally . closed
contacts controlled by armature 206, tip of
jack J2, tip of plug P’, closed contacts 60,
through the resistance at the CONN RLSE
key to battery. Relay 304 is maintained
energized from ground by way of the work-
ing contact at armature 318, and the release
circuit for the test distributor is maintained
open at armature 321. The release of relay
361 opens the circuit of relay 362.  With
both' relays 361.and 362 in a deenergized
position, a circuit is closed for the release
magnet 367, which operates to restore the
test connector TC to normal. :

The BCO key is provided to enable the
wire chief to deenergize the bridge cut-off
relay of the called line and permit the test-
ing of the said line in the divection of the
automatic switchboard. When the BCO key
is operated, a point in the circuit for relay.
31 1s opened at contacts 58 and a locking
civeuit 1s prepared for relay 32 at contact 61.
Birect ground is placed on the siceve con-
ductor at spring 62, at the same time discon-
necting the ground conmection-to the sleeve
which “includes the resistance 41. Direct
ground on the sleeve conductor permits suf-

ot

t current to flow through relays 201 and

Relay 202, by operating its armature <210
Iaces ground potential on the operating
conductor 222 by way of armature 212<and
the resting contact, and opens a point in the
bridge across conductons 221 and 292 at the
springs controlled by armature 210, "The
wrenit of relay 302 is thus opened.  This re-
lay deenergizes and removes ground from
the private test conductor 893 at armature
T Helay 303 is maintained opergtec from
ound supplied to the operating conductor
222. By the removal of ground from the
private test conductor 393, fthe ciremit for
the bridge cut-off relay 382 is opened. Re-
lay 382 then deenergizes and permits the

3"

subscriber’s line to be tested inthe direction

of the automatic switch board for normai
nattery end ground connections. . A dial

ling test may also be made on the subscrib-

function of the battery

cause the operation of relay 202.

er’s line, maintaining the: BCO key operated
and dialling come other number. Relay 32
will operate as previously described, but in
this case instead of releasing each time the
calling device S returns to normal, relay 82
locks over a circuit from ground at arma-
ture 33 and the working contact, closed
springs 61, through its winding to battery:
Relay 31 i¢ neh operated since its eircuit is
pened at springs 58, Restoring the BCO
key opens the locking circuit of relay 32 and
restores the relay to normal. ‘

The talking. and listening key, designated

TALK, has been deseribed in  connection .

with the setting up of the connection to the
Iine to substation A. The function of the
Hnging

and: needs

explanation!  The
, cut-in kev. desig-
nated BCIL. is to supply talking current to
the line and give supervision when a connec-
tion between the trouble man and the wire
chief has been. established over a trunk,
such as the trunk terminating in the jack Jo.
A connection of this kind will ‘he described
subsequently. o ,

To test the subseriber’s line for
ence of foreion battery, the grounc ,
ignated GRD, is operated.  With the GRD
key operated. ground is connected to one side

f the volt meter V. The ring side of the
line, remains connected to the other side of
the yolt meter V. If a foreign battery po-
tential exists on the ring side of the line the
volt meter V. will be deflected. . To test the
other side of the Tine for. foreign battery,
the reversing  key, designated REV. ig
thrown, in. addition to the GRD Tev.
Throwing the REV key reverses the tip ~nd

no - farther

the pres-

ring conductor connections with respect -to

the volt mefer.  In cither. case, if the volt
meter deflection isin a reverse direction. the
volt meter veverse key, designated VMR, is
also thrown. This reverses the connascticn
{othe volt meter. i ' ;
_The ring side of the line may bhe tested
for ground hy operating the GRD key and
either the high ‘scale or the low scale voit
meter key, desionated HS and LS resrec:
tively. To test the tip side of the line for
d » the ground key GRD and the re-
se kev BRIV are thrown, in additien to
cither the low scale or high seale volt meter
v- Other functions of the low scale key
and the high seale key as shown in the draw-
ings will suggest themselves to those skilled
in the art, and need not be further de-
scribed. e, : '
After the wire chief has performed the
necessary -tests on the line of substation A,
Lie most probably will wish. to perform simi-
lar tests on another line. The line that will
probably be tested next is the line terminat-
g in the next set of bank contacts -4

samie level in which the ling of substation A

- key, designated RING, is obvious -

rey. des:
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terminates, since the wire chief need dial
only an extra digit 1 to establish connection
with this next line. In response to the dial-
ling an extra digit 1, a single impulse is pro-
duced, causing line relay 303 to deactuate
momentarily. as described before, and open
the circuit of the line velay 861 at armature
320. Relay 361 falls back and sends an im-
pulse of current to the rotary magnet 365.
Rotary magnet 365 operates to rotate the
switch wipers 374-376, inclusive, into en-
gagement with the next set of bank contacts.
The wire chief may then test the line ter-

minating in this set of bank contacts. The

testing of this line for the busy or idle con-
dition will take place in a manner identical

‘to that in which the line to substation A was

tested for the busy or idle condition. It is
apparent then, that connecticn may be es-
tablished with each line terminating in the
same level of connector bank contacts, con-
secutively, by dialling another digit 1. To
obtain connection with the line terminating
in a different level of the bank contacts, the
connector release key is operated, as de-
seribed -above, to release the connector TC
and the last two digits of the directory num-
ber of the subscriber’s line, to which connec-
tion is desired, are dialled. -

The operations which are performed and
which take place to release the entire con-

nection may now conveniently be explained..

The wire chief first withdraws the plug P’
from the jack J2 As described previously,
fhis operation permits relays 203 to operate
in series with relay 204 to establish the hold-
ing bridge across the operating conductors
991 and 292 to armature 211. To release the
entire connection, the wire chief operates the

key K momentarily, which short circuits.

both relays 203 and 204. Both relays de-
energize and allow their armatures to ve-
store to normal. The removal of the bridge
across the operating conductors at armature
211 opens the circuits for both relays 302
and relay 303. These relays fall back and
open the circuit of relay 382 at armature 317
and open both circuits for the release relay
304 at armature 318 and armature 319.
Upon the release of the relay 804, a circuit

is closed which may be traced from ground

by way of armature 319 and the resting con-

tact, armature 821 and the resting contact,.

springs 340 which was closed upon the first,
vertical step of the switch wipers, through
the winding of thie magnet 310 to battery.
Release magnet 310 operates and restores the
switch wipers to normal. In deenergizing,
relay 304 also opens the circuit of the wiper
switching relay 309 at armature 322, thereby
restoring the circuits of the test distributor
Furthermore, when line re-
lay 308 deenergizes, the circuit of line relay
361 is opened at armature 320. Relay 361
deenergizes and opens the circnit of the re-
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lease relay 362. Upon the release of relay
362, a circuit is closed which may be traced
from ground by way of armature 367 and
its resting” contact, armature 369 and 1ts
resting contact, springs 371, which are closed
upon the first vertical step of the switch
wipers, through the winding of the release
magnet 364 to battery.. Release magnet 364

operates to restore the switch wipers back to’

normal.

It wiil now be convenient to explain a
certain function of the relay 4 in the tele-

phone set TS, which heretofore has not been

described and which makes it possible to

operate the calling device with the talking s

key thrown without producing annoying
clicks in the receiver. For the purpose of
explaining this funtion, it may be assumed

that the plug P’ has been inserted into the

jack of some trunk terminating in the wire’

chief’s position, and that the TALK key is

thrown. = Since there is battery potential on
the sleeve of the jacks of the trunks teminat-
ing at the wire chief’s position, relays 3 and
2 will have operated responsive to the throw-
ing of the TALK key in a manner, as de-
scribed previously, without producing any
click in the operator’s receiver. Now, when
the calling device S is moved off normal, a
cireuit is closed for relay 4 from ground at

“the off normal springs 19. Relay 4 ener-

gizes and opens the receiver circuit at arma-
ture 15, and closes a circuit for relay 32 at
armature 14, as previcusly described. By
the operation of armature 13, ground 1Is
placed on the ‘upper terminal of relay 2,
thereby causing the deencrgization of relay
9. In deenergizing, relay 2 disconnects the
telephone set from across the test conductors.

When the calling device returns to normal,

the circuit of relay 4 is again opened at
springs 19. Relay 4, thereupon deenergizes,
closing a point 1n the receiver circuit at
armature 15, and again closing the circuit

for relay 3. Again the operations concern-

ing relay 3 and relay 2 take place and the
telephone set is connected across the tip and
ring conductors of the test cord without the
production of the usual annoying click in the
receiver. ; : ~
In a previous paragraph in this specifica-
tion, it was mentioned that should the wire
chief find ‘a subscriber’s line out of ovder,
a trouble man may be sent out in the feld
to remove the trouble, after the nature of the
trouble had been determined. It will now
be assumed that the wire chief did not care
to maintain connection with the line in
trouble, .and released the connection thereto
ag described above: ~ It will further be as-

sumed that the trouble man is out in the field

and has made certain repairs upon a sub:
scriber’s line and now wishes to establish
a talking ‘connection with the wire chief.
The trouble man- will connect his telephone
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set across the conductors of the line in ques-
tion and dial & certain code number reserved
for the wire chief, When the trouble man’s
telephone set is placed across the subscriber’s
line, the line switch individual to that line,
which may be similar to the line switch
shown in- Tig, '3, is operated to. hunt
a trunk to an idle selector
pare that selector for operation. By dial-

-ling the proper code, this selector and

another selector are operated in the well

Jnown manner to select and connect with a

frunk terminating at the wire chief's posi-
tion, the latter selector contained in the
group in whose banls the trunks terminating
in the wire chief’s position reserved for this
special purpose are accessible. It is nssumed
that the trunk comprising conductors $523-
525, inclusive, is the trunk selected. Respon-
sive to a relay operation in the latter selector;
a circuit is closed for relay 503 which extends
from the bridge across the conductors 523
and 524, resting contacts and armatures 509
and 510, through the upper and lower wind-
ings of relay 503 to ground and battery, re
spectively. Relay 508 operates and closes a
circuit for the line lamp L at armatuve 512
connects a ring-back tone to conductor. 524
at armature 513, supplied from the ring-

- back tone machine RB; and at armature 514

closes a circuit for the slow acting relay 504.
Relay 504 operates and places ground on the
private conductor 525 at armature 515 for
the purpose of maintaining ‘the previously

operated selector switches associated ith -

the connection in an operated position. A
holding circuit for relay 501 is also prepared
at_armature 516. - S

In response to the lightine of the lamp L5,
the wire chief inserts the plug P’ of the test
cord C inte the jack J° ~The resistance of
the upper winding of relay 501 and the wind-
ing of velay 502 are such that both these ve-
lays are energized over the circuit which may
be traced from ground by way of armature
38 and its resting contact; resistance 41, con-

tacts 55, countacts 57, contacts 52, sleeve of -

plug P, sleeve. of jack J° contacts 518
closed when the plug is inserted into the
jack J?% through the upper winding of relay
501, throuch the winding of velay 502 to
battery. Relay 502 operates and disconnects
the windings of relay 503, from the conduc-
tors 523 and 524. at armatures 509 and 510,
respectively; and closes another cirenit for
relay 504 at armature 511. Relay 501 en-
ergizes and closes a locking civeuit for itself

at armature 507, which mav be traced. from

ground by way of the working contact and
armagure 516, armature 507 and the working
contact, through the lower winding of relay
501 to battery. The ring-back tone is dis-
connected from the line conductor 524" at
armature 508, the cireuit of line lamp I°

is opened at armature 506 and the resting -

and - pre-

%, which causes \
1502, as deseribed above.” Apain relay 502 is
~connected across the trunk linegs 523 and 594,

~ground from the private conductor 595

11

contact, and a circuit is prepared for the

hold lamp L at the working contact of this -
‘armature. Relay 503 deerergizes, maintain-

ing the circuit of the hold lamp L¢ open at

be listening: key,. designated TALK, which
initiates the operation of relays 8 and 2 to
connect the telephone:set T'S. acress the. test-
ing conductors and also operates the BCT
key to furnish a talking current supply. for
the transmitter of the' trouble man’s tele-
phone set. ' The wire chief' may now con-
verse with the trouble man and receive such
information or- instructions, as might be
given.

This trunk circuit is so designed that the

vire chief may remove the plug P’ of the
test cord C from. the jack .J5, without re-
leasing the connection, providing the trouble
man’s telephone set is still connected: across
the subscriber’s line. . In such a case, should:
the wire chief remove plug P’ from the jack
J? the eircnit including the upper winding
of relay 501 and the winding of relay 502
will be opened. “Relay 501 will be: main-
tained energized, however, over the locking

cireuit including its lower winding. . Relay

502 will deenergize and again connect the
upper and lower windings of relay 508 to

the conductors 528 and 524 at armatures 509.

and’-510 and. their resting contacts, respec-
tively.” Relay 503 again operates and es-

tablishes the alternate circuit for relay: 505

at armature 514 before it has had time to de-

energize when its citeuit is.opened at arma- 10

ture 511.- At armature 512, a  circuit is
closed for the hold lamp LS. The lighting
of this lamp indicates to the wire chief that

‘the trouble man has not: disconnected his tel:

ephone . set “from the subscriber’s -line.
Should the. wire chief again wish o estah-
lish a talking connection to the trouble man;
he may reinsert the plug P’ into the jack
J°% thereby acain causing
relay 502, which ‘in turn causes the deen-
ergization of velay 503. v

To release this connection, the wire chief
again withdraws the plug P from the jack
the ‘decnergization of relay

When the trouble man dsconnects the el
ephone set from: across. the subseriber’s line,
relay 508 also- deenergizes. With both re.
lays 502 and 503 in a deenergized Position,
the circuit of relay 504 is opened.  Relay 504
deenergizes and opens the locking circuit for
relay 501 at armature 516 and removes

ermature 515. The removal of ground from

conductor 525 causes the release of the sue.

ceeding seléctor switches in'the well known
manner.  Relay 501 deenergizes. placing the
trunk cireuit in its norimal ‘condition.

The wire chief’s position is also provi¢

nature 512. The wire chief then operates.

the operation of

at
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with a trank for general incoming and out-
going service. Should the wire chief wish
to establish an ordinary connection to some
other substation, he will insert the plug P’
of the testing cord into the jack
which the trunk in question terminates. In-
serting the plug P’ into the jack J*, close
a circuit for relay 401 -from ground at

springs 418 through the upper winding of

relay 401 to battery. Relay 401 operates
and at armature
circuit over which relay 402 is later to be
held operated; connected the conductor 424
to the ring of jack J* at armature 4085 and
at armatuve 407 and the working contact,
closes a circuit which may be traced from
ground by way of avmature 38 and its rest-
ing contact, resistance 41, contacts 55, con-
tacts 57, contacts 52, sleeve of plug P,
sleeve of jack J4, through the lower winding
ot relay 401, working contact and armature
407, through the winding of relay 402 to bat-
tery, at the same time opening & point in the
circuit of the lamp L# at the resting contact
of this armatuve. - Relay 402 operates and
prepares & point in its holding civenit at
avnature 4093 prepares a point in the eir-
cuit of the lamp L# at armature 410; and
closes a holding bridge across the conductors
498 and 4924 at armature 411.
this bridge placed across the line conductors

93 and 424, the line switeh individual to
this trunk line is caused to operate and se-
lect a trunk to an idle selector switeh in the

well known manner. At armature 412, -a
shunt is placed around armature 409 for a

purpose to be described later. :
The cireuit is now prepared for the oper-
ation of the calling device according to the
number of the substation with swhich con-
nection is desired. When the calling device
is moved off normal, relays in the test cord
operate, g previously described, to. remove
ground from the sleeve conductor, thereby
opening the circuit of relay 402. Relay 402
deenergizes and at this time fun tions to op-
_en the holding bridge across the conductors
498 and 494 at armative 411, thus permit-

3

o

device to be tramsmitted ever the condrctors

to operate the automatic
’

switches in the exchange.
device & veturns to normal, velay 4 e de-
energized which in turn ovens.the cirenit of
rolay 32, When relay 32 decnergizes, the
cireidt of relay 81 is opened and ground is
again placed on the release conductor. again
closing the circuit for relay 402, Relay, 402
operates and sgain places the holding brid
serose the conduetors 423 and 424 at

VWhen the callin

2

L

+al N
TREINE p[uwd y
: disconnect

afara LT
hefors relay 31
to deenergize and {

has had time

the hridee including the dial™S across the’

eperating conductors. In response to the
digits dialled by the wire chief,” the autos

J*, at

406 opens a point in the

By virtue of

venting

-multiples thereof. >

nection, the subceriber removes his recelver
“and dials'the number assigned to the wire
e fo I

produced by the cailing.

the removal
of this number. automatic switches will be

for re
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mati
known manner t6 extend the connection
to the desived substation, the last switch
functioning to signal subscriber and finally
complete the talking connection when the
subscribér removes his receiver to answer
the call. The wire chief then holds conver-
gntion with the called subscriber. :

_ &% the termination of the conversation, the

called subseriber will replace his receiver

and.the wire chief will remove the plug P’
from the jack J*  Removing the plug P’
from- the jack J* opens the circuit for the
upper winding of relay 401 by permitting
the sevnaration of springs 418, and opens the
civeuit for velay 402, mcluding the lower

winding of relay 401. Helay 402 deener-

gizes and at armaturs 411 opens the bri

bl
1

he conductors 423 and 424. As a vesult, the
gutomatic switches associated with the con-
nection arve released in the well known man-
ner.
nate civeuit for relay-402 is opened. Relay
401 deenergizes, releasing its armatures and
disconnecting conductor 424 {rom the sleeve
of the jack J* at armature 408, . The enev-
gizing
er winding of relay 401 for the purpose of
preventing relay 401 from deenergizing un-
1] after the circuit of relay 402 has been
opened. This prevents relay 401 from tall-
ing back before relay 402 and also relay 403
have released their armatures, thereby pre-
o relay 402 from becoming locked
in an opeérated position from ground at ar-
mature 406. The replacement of the receiv-
er at the called substation initiates the re-
lease of the final connector switch, as is well
known in the art. - .
Calls may also be extended to the wire
chief over the trunk line comprising con-
ductors 423 and 424 by dialing the number
assigned to the wire chief for general ser-
vice, this trunk line being accessible at the
connector bank contacts 433 and 434, or
To establish such & con-

eneral service.. -In respons
£ the receiver and the dialling

chiet for

Viswitch oporating fo ex-
4 1 IO .
nc

)

operated, the final
OO

1
3

¢
2
¢ yanle

tend the connech o 1he bank contacts 433
and 434 and apply signalling i there-

to. Jn response to this signalling current.

elay 403. which is bridged acros: the con-
fors 493 and 424.in series with the con-
er-417, will energize and close a cirenit
lay 402 at armature 412 Relay 402
will energize and close a locking civenit for
el mature 4093 and 4

! close a civenit for

4

the'line lamp L, which may be traced from
ground at the resting contact and avmature
406, armature 409 and the working contact,

¢ switches are operated in the well

including the winding of relay 403 ACTOSS,

A% aymature 412, a point in the alter-

ircuit for relay 402 includes the low--

70

190

105
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armature 407 and it resting contact work-
ing contact and armature 410 through. the
line. lamp L* to battery. At Armature 411, .a
bridge which is Jater to be cloeed aCross., the
conductors 423 and 424 is prepared.

In response to the hohunp ot thelamp, L#,
dlo Wire chief inserts the pluo P’ into the
Inseiting the plug P’ into’ the ]‘Lck
J*, results in the clo%ure of the circuit  for
the 1 upper winding of relay 401 at the s gprlnos

418, and in the pl‘epdﬁltlon of an alternate

circuit for relay 402, includ ng-lower wind-
ing of relay 401. Relay 401 energizes and
aﬂ{nateq its armatures. ~At armature 407, a

ireuit is closed for relay 402, including. the
lower winding of relay 401, thc: ciren't hav
ing been previously traced i in connection with
the previcusly (kescrlbeJ C()DPOCthIl it- being
closed betfore the in'tial cireuit for relav 402
is opened at armature 406, Relay 402, there-
fore, remains operated. At armature 408,
conductor 424 is connected to the sleeve, of

Jack J*, thereby also placing the direct cur-
rent. brid dge across the conductors 423 and.

424, which includes the winding of relay.403
and the working contact. and mnmtwe 411.

‘The  placing of " this direct current bridge

~across the conductors 423 and 424 causes the

40

w
-G

60

operation of a relay in the comnector switch
which disconnects the si (rnmlhnn current and

‘ﬁaaﬂv .completes ‘the talhmo connectlon

CO]lY@l‘S‘lthH between tha callnm sub crlber
and the. wire chief may then be enrraoed in,

-and,.at the end of the COl’lVQlS‘Lt]OIl the re—;

lease of the. automatlc S‘Wltch and the restor-

.ation of the relays in the wire chief’s tele-
‘phone set and the relays in the trunk circuit,
takes place»

namely, relays 407, 402, and 403,
in the manner descubed above.

In small telephone systems, as suggested
inothe fivst pamoxap 15 of the Spemﬁcqt‘on
the operator at-the. wire chief’s position may

be mqmied to perform the duties, not only

of a wire chief, but may ‘also be required to
perform 1he dmles ordinarily assiened to a
80~ called “zero” operator.

the wire chief’s pos'tion for this kind of
service.
tors 671673, inclusive, terminating in the
Jack Jo, is one of this Oxoup of trlmko, con-
nection with which is obtained by dialling
the dmlt 0. This tr unl\‘ there fme, 15" aCees-
sible in the tenth level of the first selector
switch banks. Should a subscriber have dif-
ficulty in mmpletmw some cu‘tam connec-

tion, he woukd make a veport of th's fact by

IOPldClH<‘ his . ]QC‘(‘IV@}‘ and ap‘un 161ﬂOVUl"‘

(it and dialling 1110 digit 0 and imform the

operator answering uccmdmdv In - the
present assumed case, the wire chief would

answer the call, would determine the number

of the sul W'Uber with which the calling sub-
seriber wishes a connection, and would then

proceed to extend the desired connection by

tone machine RB, Fig.
tone heard by the calhnor subscmber assures
., him that “the connectlon has been extended

654 oper ates

A specml group .
of trunks:may be plox«ldefl terminating at

The trunk line comprising condue-

43

dialling the desired number for the calling
subscr:ber, all 't i$ being ‘done by’ means ot

“tho single endm cord SC shown in Fig. 6.

Tt may ' be assumed then ‘that a certain

sul)scrlber ‘has had dlﬁlculty In “obtaining 70’
_conneotlon ‘with" a’ certain other subscrlber

and after roplacmrr his receiver, hie removes
it ‘the second time and dlals the digit 0 to

‘inform .the- “zero” operator of his dlﬁiculty
In response to the “second removal of the 75

receiver and the dialling of ‘the digit 0, a
first selector switch oper fltes to %elect an‘idle

trunk Whmh 1t Wlll be, assumed is the trunk

terminating in the jack Je. By reason of the

direct cmrmt bridge across the subscriber’s 80

line conductors at’ the subscr 1be1‘ S substatlon
the line conductors now, be hg connected to
thL trunk conductors 671 and ()(3 a circuit
is closed .for relay. 652 which mcludes ‘the

conductors 671 and 673 and the upper and 85
lower windings of the, rclay 652, Relay 652
operates and connects the ring-back tone eur-

rent to conductor 671 at almature 609 con-
ductor 530 being - connectod to, the ring-back

to an"operator’s position. At almature 660,
a cireuit is closed for the call ]amp L7 whmh

‘may be traced :from ground by way ot the. 85

kamﬂ conmct and fumflture 660 arma-
k
ture 657 and 1t restmfr contact thrOUOh the

Jlamp L7 to battery At armatm‘e 661, a cir-

cuit. is closed ‘for the slow ‘mt ng relay 653.
Slow

circuit. for the second slow.acting relay. 654

‘at armatyre 662, and places crround potential

on the . private’ conductor’. 672 at’ armature

3.for the purpose ‘of holdm(r the preced-
ing qmtkhes in an opemted posmon
-actuating ' its ariature '664.
’_lhe ﬁmctmn of relay 654 will become
obvious: from the, descmptlon of later opera-
tions. -

In response to the: hfrhfmcr of thg lamp 110
L7, the wire chief, who is now acting in the '’

cqpqc]ty of a “761“ B, operator, 1nants the
plug P intg. the jack J® and. thl 0ws. the ]\ey,
dec;zonflfed ALK, for lis ning: As s re-

sult of the forvner'opgmt*oq a circuit is 115

closed for the upper winding of relay, 651,

-which may be traced from Oround by way
of armat

‘ 607 and its 1‘oqt1n<r contact, con-
tacts, 611, ‘resistance 610; sleeve of the plucr

.pey sleeve. of jack J¢, contacts 665, which are 120 ‘

mechan]cally ,cloced when  the pllm Poiis
inserted into the jack Je, thrmwh the’ upper
winding of relay 651 to b‘ltteIV Relay'6

( pemtes and: disconnerts. the l'mfr»back tone
“Arom: mndvctol 671 at armature 6565 closes 125

a holding circuit for its lower Wlndm at
armature 657, which may be traced from
Orround by, Way of the working contact and
zumdfme 660, armaturs 657 and the working

contact through the lower Wmdmtr of relay 130

The mn(r-back 90

acting. reldy 653" operates and cloges a 100

ROLU 105



651 to battery, at the same time disconnect-
‘ing the circuit of the lamp 17

10

15

by armature 8, conductor

Dridges the conductors 21" and 23’
and ving conductors of the single end-
is also cloged for re- .
\ set, which-
‘may be traced from ground by way of arma

14

ing contact of this armature. An alternate
ground connection which is later to be ap-

- plied to conductor 672 is prepared at arma-

ture 658.. It will be seen that relay 602 in

“the cord SC can not operate at this time by
reason of the ground on' both terminals of

its winding. Throwing the TALK" key
~rgss the
tip
ing cord SC. A circuit
lay 8 in the wire chief’s telephone
ture 13 of the resting contact, winding of
relay 3, normally closed contacts controlled
29, conductor 22

Ldiy

~contacts 618, sleeve of plug I*, sleeve of jack

20,

- seriber.

Je, contacts 665, through the upper svind-
ing of relay 651 to battery. Relay 3 oper-
ates and causes the operation of relay 2,
this latter relay operating to connect the

‘telephone set TS across +the conductors 21

and 23 connected to conductors 217 and 23’
in the hereinbefore described manner, this

taking place without the production of an

annoying cli~k in the receiver R. The wire .

chief may then converse with the “calling

- gubseriber, and after learning his difficulty
30

and the number with which he desires con-
nection, he informs the calling subscriber
that he will attempt to complete the con-
nection for him. The wire chief then
throws the key, designated DIAL, for dial-
ling, and dials the number of the called sub-
Operating the DIAY key- discon-

~nects direct ground from the lower terminal

of relay 602. Relay 602 then operates over
a circuit from ground through its own wind-
ing, resistance 610, sleeve of plug P°, sleeve

~of jack J¢, contacts 665, through the upper

50

60

Kb

winding of relay 651 to-battery. At arma-
tnre 807, a circuit for the supervision lamp
15 and for the lower polarizing winding
of relay 601 is closed. By the separation of
contacts 614 and contacts 612 and by the

closure of contacts 613 and conta~ts 61¢, the

tip and ring conductors of the plug P¢ are
disconnected from the outgoing conductors
621’ and 622’ and the calling. device S and
the polarized relay b ave bridged a-ross the
conductors 6217 and 6997, - As a further re-
sult of the operation of relay 602, conductors
6217 and 622/ are connected to the outgoing
trunk conductors 621 and 622, respectively.

"By reason of the direct current bridge, in-

cluding calling device S and relay 5, now
across conductors 621 and 622, the line switch

‘terminating the conductors 621 and 622 and

individual thereto, is caused to operate and
celect a trunk to an idle selector switch and

prepare that switch to re-eive the impulses’

of a first digit dialled by the wire chief.
At contacts 615 direct battery is placed on
conductor 267, thereby preventing the opera-

at the rest--

P

‘position.
aupper winding of relay 601 1n serles with:
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tion of relay 82 when ground is connected to
conductor 26 by the operation of relay. 4 re-
sponsive to the movement. of the calling de-
vice 8 off normal. S

_In response to the digits dialled by the
wire chief, the selector switch mentioned
above and other switches respond thereto to
extend the talking connection, the last switch
being a connector switch which operates to

‘extend the connection to-the called sub-

scriber’s line; signals the calling subscriber;
and finally completes the talking connec-

tion when the called subscriber removes his

receiver, as is well known in the art. When
the wire chief has completed the dialling of
the wanted subscriber’s number, he restores
the DIAL key to mormal. In so doing,
polarized relay 601 is bridged across the con-
ductors 621 and 622 in series with the re-

tardation coil 603 at contact 612, relay 603

now being operated. This bridge serves to
hold the automatic switches associated with
the connection between the called stbstation
and the wire chief’s position-in an operated
Current now flows through the

the retardation coil 603 from a current sup-

ply in the connector switch. The direction

of this current flow, however, is opposite to
that necessary to cause the operation of
relay 601. Relay 601, therefore, remains in-
operative at present. e

Tn regponse to the removal of the receiver
ot the called substation, a relay operation’in
the comnector switch takes place, which re-
verses the curreiit flow over the trunk con-

“ductors 621 and 622 and through the winding

of relay 601. This results in the operation
of relay 601 which disconnects the cireuit of
the lamp L& at armature 605. The extin-
ouishing of the lamp L® indicates to the wire
chief that the called subscriber has-answered.
As soon as the called subscriber removes his
receiver, the connection between this sub-
seriber and the calling subscriber is in con-
dition for conversation, the talking connec-
tion extending from the called subscriber
through the automatic switches which were
operated in response to the dialling by the
wire chief, conductors 621 and 622, arma-
tures 606 and 608 and their working con-

s

“tacts, conductors 6217 and -622', contacts 614

and 812, tip and ring of jack J°, condensers
666 and 667, conductors 671 and 673, throuzh
the automatic switches associated “with the
extension of the call to the wire chief’s posi-
tion from the calling substation.

- As deseribed in the above parapraphs, it

was assumed that the TALK key and DIAL
“ley were separate keys and that each could -

be operated independent of the other. 'In

‘this case, then, the TATE’ key might be

operated when the DTAL key is actuated and
the wire chief dials a number. Again relay
4 has the function of initiating-operations

70
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that disconnect the telephone set TS from
the heavy talking leads when the dial is off
normal, to prevent disagreeable clicks in the
receiver during dialling. It is the usual
practice, however, to employ a double throw
key arrangement for the dialling and talking
controls, having the three alternate positions,
forward, backward, and neutral, the neutral

- being its normal position, one of the other

10

20

40

positions for dialling, and the other for talk-
ing, then, it is impossible to have hoth the
dial and the talkmg spring arrangements
operated at the same time. Consequenitly,
relay 4 would perform no useful function in
that case, when using the cord ‘SO,
At the termination of the conversation,
both subscribers will replace their receivers.
Replacing the receiver at the called substa-
fion catises a deenerfization of a certain ve-
lay in the connector switch associated with
the contection to ‘2gain reverze the current
flow over the conductors 621 and 629 through
the winding of relay 601 back ‘to normal.
Relay 601 then deenergizes, again closing, the
cireuit for the lamp LS at armature 605. Re-
placing the receiver &t the calling substa-
tion opens a bridge across the trunk 'eon-
ductors’ 671 and 673, ‘thereby opening the
civeuit of the line relay'652. “Relay 652 de-
energizes and opens the locking circuit for
relay 651 at armature 660, and opens the cir-
cuit for the slow acting relay 653 ‘it
armature 661 - Relay 633 deenergizes
and_ remgves ground from the private
conductor 672 at ammature 663, and also
opens the circuit for 'the second slow acting.
relay €54 at armature 662. The removal of
ground from the private conductor 672 al-
lows the.release of the automatic switches
operated by the calling subscriber when the
connection was extended to the wire chiel’s
position., Shortly after the deene rgization
of relay 658, relay 654 deactuates and again
places ground on the private conductor 672
at armature 664 and its restinig contact.

~Greund on this conductor-now prevents the

trusle Iie comprising conductors 671-673,
inclusive, from being seized in the ectalilish-
ment ol  another connection to the  wire
hief’s position at this time. The lighting
of the tamp Lo gives the wire chief indiea-
tion that. the subscribers have completed
their conversation and that the called sub-

~ceviber-has replaced his recelver, whereupon

the wire chiet removes'the plug P from the
jack J°  This operation opens the circuit of
relays 602 and relay 651 ‘in series, causing
their deenergization. By the release of the
armatures of these relays, the cireuits are
again restored to normal. o :
The invention, its utility and operation,
having been described what is conidered
new and is desired to have protected by Let-.
ters Patent is set forth in the ‘appended
claims, ' s ,

-each setting operation ‘of ¢aid 0 _
for disabling said first means and for bridg- 3%
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What is claimed is: :

1. In' a telephone system, # cord ‘eiréuit,
2 calling device normally disconnected from
said ‘covd circuit, means responsive to each

movement of said calling ‘device from its 7

normal position for bridging said calling
device across the talking conductors of said

off-normal position, and separate mieans for
maintaming  said: calling” device

after it veturns to normal.

2. In a telephone system, & trunk line ex-
tending to an automatic switch, a cord cir-
ctit adapted to be connected to said trunk
iihe, o calling device normallysdisconnected
from said cord cireiit; mican
the connecting of said cord circ
trunk line for placing a bridge across said

trunk Iine exclusive of the conductors of gaid

cord cirenit toprepare said automitic switel
for operation;, and means responsive -¢ach
tinie ‘said calling device is moved from its
normal position for opening said bridge and

for bridging said calling device across the

conductors of said cord civeuit to place said

wutomatic switech under the control of said

calling device. ‘ :

3. In a telephone system, a trunk line ex-
tending to an automatic switch, a cord. cir-
cuit-adapted to be connected to said trunk
line, a calling device normally - disconnected
from said cord cireuit; means responsive to
the connecting of said cord circuit with said
trunk line for placing a bridge fcross said
trunk line to prepare said avtomatic switch
for operation, connecting means Tesponsive
to the movement of said calling device from
its normal position for cennecting said eall-
ing device across the conductors of said cord
circuit, and means individual to said trunk
line and controlled by said connecting méans
for opening said bridge to place sard -auto-
matic switeh under the control of said call-
ing device, said last means arranyed to re-
place said bridge acrosy said trunk line to

“hiold said automatic switeh ¢pereted when

said calling dévice retirns to normal after
it has been moved from its nermal position

to effect the “operation of said automatic -

gwiteh.

4. In a telephone system, a cord circuit,

an operator’s “telephone set, a cailing: de-

~vice normally disconnected from said coid
cirenit, & key, contacts controlled Dby eaid

key, ‘means responsive to the closure of said

~contacts for connecting <aid telephone get

to said cord circuit, and means veor pensive to
eslling devies

ing said calling device weross the conduc-

tors of said cord civeuit while said calling

device is in an ‘off normal position,
6. In'a telephore system,
operator’s

bridged -
across said talking conductors ‘an interval

s.responsive to’
b with gaid

system, a cord cireit, an .
telephone. set, a ‘calling ‘device

~cord cireuit while said calling device is'in an .
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normelly disconnected from said cord cir-
cuit, means operative responsive to the actua-
tion of a key for connecting said telephone
set to said cord circuit, means responsive to
o setting operation of said calling device
for restoring said first means to disconnect
said telephone set from said cord eirvcult

and for comnecting said calling device to
said cord circuit, said last means adapted

+to permit the re-operation of said first means

and to again disconnect said calling device
from said cord circuit when said calling de-
viee returns to normal following the setting
operation. ‘

6. In u telephone system,
tending to

g trunk line ex-

o
el

~enit adapted to be connected to said trunk
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‘said.trunk 1

line, a calling device normally disconnected
from said ¢ord circuit, means individual to
k line and respensive to the con-
necting of said cord circuit to said trunk line
for placing a bridge across said trunk line
to prepave said automatic switch for opera-
tion, means responsive to the setting opera-
tion of said cailing device for Lridging said
calling device across +he conductors oi said
cord circuit and for removing said bridge
thereafter to permit said calling device to
control the operation of said automatic
cwitch, and for again replacing said first
bridge and then disconnecting sald calling
device from said cord circuit after said call-
ine device has
fain said autematic switch operated.
7. In a telephone. system, a trunk line
terminating at an .operator’s position and
permsanently connected to automatic

an

switch, eaid trunk line also accessible in the
banks of a second automatic switch, means

for operating said second automatic switch
to connect with said trunk line, a relay
bridged across said trunk line in series with
a condenser, said relay being operative re-
sponsive to signalling current from -said
second automatic switch for signalling the
operator
bridging
eXCLUusIve

said relay across sald trunk line
of said condenser for preparing
saidl first automatic switch for operation on
outgoing calls from the operator’s position.

8. In a telephone system, a cord circuiby

" a calling device, a-telephone set adapted to

he connected to said cord circuit by the ac-
tuation of a key, relays ‘
to the actuation of said key for preventing
clicks in the receiver of said telephone set
when said telephone set is connected te said
cord civenit, and means regponsive to a set-
ting operation of said calling device for
storing said relays and for perinitting
re-operation when said calling device
turns to normal. ' ‘

9. In a telephone system, a cord circuit,
a calling device, a telephone set, means for

‘bridging said telephone set across the con-

bridging said

qutomatic switch, a-cord cir--

returned to normal to main- .

on incoming calls, and means for

“the said key is restored.

vy -
re-
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‘ductors of said cord circuit, means operative

responsive to the operation of sad first
means for preventing clicks in the receiver
of said telephone set when said first meuans

is operated, and means responsive to a set- T

ting operation of said calling device fo¥
restoring said second means and for caus-
ing the re-operation thereof when said call-
ing device returns to normal.

10. In a telephone system, a cord circut,
a calling device, a telephone set, means for
telephone set across the con-
duactors of said cord circuif, means operative
responsive to the operation of siid first
means for preventing clicks in the receiver
of said telephone set when said first means
is operated, and means responsive to a set-
ting operation of said calling device for
temporarily substituting said calling device

for said telephone set and for restoring said.

second means, said second means again be-
ing operative when said calling device. re-
turns to normal. ‘ ~

"11. In a telephone system, a trunk line
terminating in a jack, a eord circuit tevmi-

pating in a plug adapted to be inserted into

said jack, a telephone set adapted to be

bridged across the conductors of said cord
circuit by the operation of a key, relays re-
sponsive to the actuation of said key pro-
viding said plug is in said jack and re-
sponsive to the Imscrtion of said plug into
said jack providing said key is actuated for
preventing clicks in the receiver of said tele-
phone set produced by either operation, a
calling device, means responsive to a set-
ting operation of said calling device for
temporarily substituting said calling device
for said telephone set, and means for re-
storing said relays to normal condition when
the substitution is made so that the said
relays are enabled to again perform their
function when the said telephone set is again
connected. . ~ .

19, In a telephone system, a trunk line,
a relay and a key individual to said trunk
line, a shunt circuit around said relay, con-
tacts controlled by said key when actunted
for opening said shunt circuit, a circuit for

80

199

energizing said relay when the shunt is
opened, a calling device bridged across said -

trunk responsive to the actuation of said

key, contacts in said shunt cireuit opened
operative responsive

by said relay whereby the relay is 1main-
tained energized after the key 1s vestored,

_and a second bridge closed across the trunk

ling through contacts of said relay when

13. In a telephone system, a trunk line

comprising operating conductors and talk- -
ing conductors, a cord eircuit temporarily

connected o the talking conductors of said

&

trunk line; a calling device, means respon-

“sive to a setting operation of said calling
device for connecting said calling device to

1
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said cord circuit and for temporarily trans-
ferring the connection of said cord circuit
from said talking conductors to said oper-

“ating conductors:

14. In a telephone system, a trunk line

comprising operating leads and test leads, -

a cord circuit temporarily connected to the
test leads of said trunk line, a calling de-
vice, means responsive {o a setting operatich
of said calling device for bridging said call-
ing device across the conductors of said

cord circuit, and means responsive to said

first means for disconnecting said cord cir-
cult from said test leads and connecting it
to said operating leads.

15. In a telephone system, a trunk line
having operating leads and test leads, a
cord circuit temporarily connected to the
test leads of said trunk line; a telephone set
temporarily bridged across the conductors
of said cord circuit, a calling device, and
means responsive to a setting operation of
said calling device for substituting said call-
mg device for said telephone set and for
substituting said operating leads for said
fest leads. ’ ‘

16. In a telephone set, a trunk line having
operating leads and test leads, a cord cir-
cuit temporarily connected to the test leads
of said trunk line, a telephone set tempo-
rarily bridged across the conductors of said
cord circuit, a calling device, means respon-
sive to a setting operation of said calling
device for substituting said calling device
Tor said telephone set, and means responsive
to the actuation of said first means for
substituting said operating leads for said
test -leads. T

17. In a telephone system, a trunk line

“having operating leads and test leads, a cord

circuit temporarily connected to the  test
leads of said trunk line, a telephone - set
temporarily bridged across the conductors
of said cord cireuit, a calling device, means
responsive to a setting operation of said

calling device for substituting said calling

device for said telephone set, and means
controlled over the. sleeve conductor of said
cord circuit for substituting said operating

“leads for said test leads.

18. In a telephone system, a trunk line
comprising operating leads and test leads,
a cord circuit temporarily connected to the
test leads of said trunk line, a calling de-
vice, means responsive to'a setting operation
of said calling device for brideing said call-
ing device across the conductors of said cord

cireuit, means responsive to said first means

Tor disconnecting said cord circuit from said
test leads and connecting it to said operat-
ing leads, and means for disabling said last
means at will so that when the setting oper-
ation is performed the said cord ecirewit will
not be disconnected from the test leads.

19. In a telephone system, a trunk line
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_having operating leads and test leads, a cord
cireult temporarily connected to the test leads ‘

of said trunk line, a telephone set tempora-
vily bridged across the conductors of said
cord circuit, a calling device, means respon-
sive to a setting operation of said calling de-
vice for substituting said calling device for
sald telephone set, means responsive to the
actuation of said first means for substituting
said operating leads for said test leads, and
means in said cord ciréuit for-disabling said
last means at-will to prevent said last sub-

stitution when said setting operation is per-

formed:

20. In a telephone system, a trunk line:
‘having operating leads and test leads, a cord

circuit temporarily connected to the test leads

of said trunk line, a telephone set temporarily -

bridged across the conductors of said cord
circuit; a calling device, means responsive to
a setting operation of said calling device for
substituting said calling device for said tele-
phone ‘set, means controlled over the sleeve

-conductor of said cord circuit for substitut-

ing said operating leads for said test leads,
and means in said cord circuit operable at will
for disabling said last means to prevent said
last substitution when said setting operation
is performed. L

21. In a telephone system, a trunk line
terminating in an automatic switch, a -cord
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circuit adapted to be connected to said trunk

line, a first and a second relay individual to

said trunk line, and means for operating said

first relay for preparing the operating e¢ir-

cuit of said automatic switch when said cord

circuit is connected to the trunk line, and for
operating ‘said ‘second relay in series with

said first relay for maintaining said switch -

operated when said cord circuit is discon-
nected from said trunk line. '

22. In a telephone system, a trunk line
terminating in an automatic switeh, a cord
circuit adapted to be connected to said trunk
line, a first and a second relay individual to

said trunk line, means for operating sdid first .
relay for preparing the operating circuit-of

said automatic switch when said cord circuit
1s connected to the trunk line, and for oper-

ating said second relay in series with said-
‘first relay for

maintaining said switch oper-
ated when sald ¢ord cireuit. is disconnected

from said trunk line, and means operdble at

will for releasing both said relays.to release
said ‘automatic switch. !

comprising operating conductors and - test
leads “and terminating in an automatic
switch, a cord ‘cirenit adapted to he con-
nected -to said trunk line, means -operable
when said cord circuit is connected to said
trunk line for closing a bridge across said

operating conductors to prepare said auto-

matic switch for operation, ineans for oper-
ating 'said automatic switch to effect the con
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23. In a telephone system, a trunk line -
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nection of said test leads with a subscriber’s
line, a holding bridge and a supervisory
bridge, means responsive to the disconnec-
tion of said cord circuit from said trunkline
for substituting said holding bridge for said
first bridge and for closing said supervisory

bridge across the test leads of said trunk

line, a supervisory relay included -in said
supervisory bridge, and means for operating

sa1d relay when said cord circuit is con-

nected to said trunk line to open said first

‘bridge.

24. In a telephone system, a trunk line
terminating in an automatic switch, a cord

-cireuit adapted to be connected to caid trunk

line, a bridge placed across said trunk line
when said cord circuit is connected to said
trunk line to prepare said automatic switch
for operation, a calling device and relays
individual to said cord circuit and to said
trunk line, respectively, and operative each
time said-calling device is moved off normal
for substituting said calling device for said

-~ first bridge, thereby placing szid automatic
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switch under the control of said calling

device. v ,

95. In a telephone system, a cord circuit,
a telephone set temporarily connected across
the conductors of said cord cireuit, a calling

~device, bridging means responsive to a set-

ting  operation of said calling device for
bridging said calling device across the con-
ductors of said cord circuit, means respon-
sive to said bridging means for disconncet-

ing said telephone set from the conductors

of said cord circuit, and means in said cord

circuit for disabling said last means at will. -

96. In a telephone system, a cord circuit,

a calling device, bridging means responsive,

to each setting operation of said calling de-
vice for bridging the same across the con-
ductors of said cord circuit while the same
is in an off normal position, and means oper-
ative at will for making said bridging means
self-locking so that said calling device will
be permanently bridged across the conduc-

tors of said cord circuit responsive to the-

next setting operation thereof.

27. In a telephone system, a cord circuit
ending in a plug, a jack for receiving said
plug, a telephone set adapted to be. con-

nected to said cord circuit by the actuation
of a key, relays responsive to the actuation -

of said key for preventing clicks in the re-
ceiver of said telephone set when said key is
actuated, and responsive to the insertion of
said plug into said jaclk for preventing clicks

“in the receiver of said telephone set provid-

ing said key is actuated before said plug

is inserted into said jack. T
98, Tn. a telephone system, a cord circuit,

a called line, means including said cord

cireuit for extending a connection to said

line, a calling device for controlling the
setting up of said connection, bridging

1,691,269 :

means responsive to each setting operation

of said calling device for bridging said call-
ing device across the conductors of said
cord circuit while the same is in an off nor-

mal position, means for testing the called 7

line, and means for locking said calling de-
vice across the conductors of said cord cir-

cuit responsive to said last means providing

said called line tests busy.

29. In a telephone system, a cord circuit,
a called line, means including said cord
circuit for extending a connection to said

line, a calling device for controlling the:

setting up of said connection, bridging
means responsive to each setting operation
of said calling device for bridging said call-
ing device across -the conductors of said
cord circuit while the same is in an off nor-
mal position, means for testing the called
line, means for locking said calling device
across the conductors of said cord circuit re-

sponsive to said last means providing said.
called line tests busy, a telephone set; and

means for substituting said telephone set
for said calling device. : .
30. In a telephone system, an automatic
switch, a first and a second line, a calling
device, means responsive to each setting oper-
ation of said calling device for placing said
switch under the control of said calling de-
vice while the same is off normal, and means
in said switch responsive to one sending

operation of said calling device for operat- .

ing said switch to establish a connection
with said first line, and responsive to a sub-
sequent sending operation of said calling de-
vice for operating said switch to open said

75
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100

Gret connection and establish a connection

with said second line.

31. In’'a telephone system, a cord circuit,
an automatic switch temporarily connected
with said. cord circuit, a calling device nor-
mally disconnected from said cord circuit,
means responsive to each setting operation
of said calling device for connecting. said

“calling device to said cord circuit and: for

placing said switch under the control of
said calling device while the same is off
normal, and means in said switch responsive

to one sending operation of said calling de-

vice for operating said switch to establish

. connection with said first line, and re-

sponsive to a subsequent sending operation
of said calling device for operating said
switch to open said first conection and estab-
lish a connection with said second line.

32. In a telephone system, a cord circuit
temporarily connected to a trunk line, a
telephone set temporarily connected fo said
cord circuit, a first branch normally con-

nected to said trunk line, a second branch-
normally disconnected from said trunk line,.

an automatic switch in which each of said
branches terminates a calling device, means
responsive to a setting operation of said
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calling device for substituting said calling
device for said telephone set, and for sub.
stituting said second branch for said first
branch. R

83. In a telephone system, a cord circuit
having talking conductors terminating in a
plug, a telephone set temporarily connected
across sald talking conductors, a trunk line
terminating in a jack, a first branch nor-
mally connected to said trunk line, a second
branch normally disconnected from said
trunk line, means responsive to the insertion
of said plug into said jack for substituting
said second branch for said first branch, a
calling device, means in said cord circuit
responsive to a setting operation of said call-
ing device for substituting said calling de-
vice for said telephone set, and for disabling
said first means to reconnect said normally
connected -branch to said trunk line.

34. In a telephone system, a trunk line
comprising operating conductors and talking
conductors terminating in a jack, a cord
circuit ending in a plug, means responsive
to the insertion of said plug into said jack
for placing a bridge across said operating
conductors, and responsive to the removal of
said plug from said jack for opening said
bridge, for placing a short-circuiting bridge
across said operating conductors, and for
placing a bridge including a supervisory re-

lay across said talkine conductors, and

means for operating said relay while said
plug is in said jack for opening said first
bridge. ’ :

35. In a telephone  system, a trunk line

comprising operating conductors and talking

conductors terminating in a jack, a plug end-
ing in the cord circuit, means responsive to
the insertion of the plug of the cord into
said jack for placing a bridge across said
operating conductors, and responsive to the
removal of said plug from said jack for
opening said first bridge, for placing a short-
circuiting bridge across said operating con-
ductors, and for placing a bridge including
one winding of a double wound supervisory
relay across said talking conductors, and a
circuit including the sleeve of said jack for
energizing said relay over the other winding
to open said first bridge.

36. In a telephone system, a cord circuit,
an operator’s telephone set, a calling device,
a key, self-locking means operative when
said key is operated, providing said calling
device 1s at normal, for connecting said tele-
phone set to said cord circuit, and means

‘responsive to the operation of said calling"

device for unlocking said self-locking means
to cause said telephone set to be disconnected

19

from said cord circuit while said calling
device is off normal.

37. In a telephone system, a trunk line
terminating in a jack, a plug ending cord,
a telephone set, self-locking means responsive
under certain conditions to the insertion of
the plug of said cord into said jack for con-
necting said telephone set to said cord cir-
cuit, a calling device and means responsive
to the operation of said calling device for
unlocking said self-locking means to cause
sald telephone set to be disconnected from
said cord circuit while said calling device
is off normal. :

88. In a telephone system, a trunk line

‘terminating in a jack, a plug ending cord

circuit, a telephone set, a key, self-locking
means responsive to the-actuation of said
key- providing the plug of said cord.is in
sald jack and responsive to the insertion of
the plug of said cord into said jack provid-

ing said key is actuated for connecting said

telephone set to said cord cireuit, a calling
device, and means responsive to the move.
ment of said calling device from its normal
position for unlocking  said self-locking
means to cause said telephone set to be dis-
connected from said telephone set while said
calling device is off-normal, said self-locking
means being adapted to reoperate when said
calling device again returns to normal.

39. In a telephone system, a trunk line, a
first  branch normally connected to said
trunk line, a second branch normally discon-
nected from said trunk line, a cord eircuit
adapted to be connected to said trunk line, a
calling device, means responsive to the con-
nection of said. cord circuit to said trunk
line for disconnecting the first branch from

-said trunk line and for connecting  the

second branch to said trunk line, and means

responsive to the movement of said calling -

device from its normal position for disabling
said last means and for connecting said call-
ing device to said cord circuit.

40. In a telephone system, a ‘trunk, oper-

ating leads, a cord circuit temporarily con-

nected to said trunk, a telephone set and
means for connecting it to said cord circuit,
a calling device, means responsive to the
movement of said calling device from its

‘normal ~position - for disabling 'said first’

means, connecting means responsive to said

last means for connecting said calling device

to said cord circuit, and means responsive to

said connecting means for connecting - said
operating leads to said trunk. - :

In witness: whereof; I hereunto subscribe

my name this 24th day of October, A. D.,1925.
o THOMAS F. CROCKER.
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